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EDITORIAL
Unveiling mesangial mysteries
The intercapillary mesangial cells are eager participants common forerunner, the full mechanisms accounting for
their attraction and specification within the glomerulusin fibrotic injury to the glomerulus, and indeed they appear
in many instances to be the primary, if not sole, culprits. still remain elusive.
Lined on their inner surfaces by slender endothelialOnce provoked, mesangial cells proliferate and exude
large amounts of extracellular matrix, which narrows and, cells perforated by innumerable open fenestrae, and cov-
ered on outer surfaces by podocytes with unique, inter-in severe cases, obliterates glomerular capillary lumens.
Despite their major importance in several glomerulopa- digitating foot processes, the glomerular capillaries are
the most unusual vascular structures in the body. Duringthies, however, many mysteries surround the mesangial
cells and their associated extracellular matrices. Among glomerular development, various laminin and type IV
collagen isoforms appear and then disappear as the glo-others, these mysteries include embryonic origins of mes-
angial cells during kidney organogenesis, regulation of their merular basement membrane (GBM) undergoes assem-
bly and maturation. Although the reasons for these iso-entry into and exit from the mitotic and migratory cycles,
composition and structure of the mesangial matrix, and form transitions are not understood, mice that lack
laminin 5 [6] and 2 [7] chains (components of laminin-controls for synthesis and turnover of this matrix. The
paper in this issue of Kidney International by Hansen 11 found in GBMs of fully mature glomeruli) fail to
develop normal glomeruli and die. Similarly, mice withand Abrass [1] sheds much needed light on some of these
mysteries. mutant collagen 3 (IV) [part of the collagen 3 (IV),
4 (IV), 5 (IV) heterotrimer typical of mature GBM]The lineage(s) of mesangial cells has been a challeng-
ing problem to address squarely, in part because of the are also abnormal, develop GBMs that resemble those
seen in humans with Alport disease, and these mice, too,relative paucity of markers that discriminate developing
mesangial cells specifically. Nevertheless, immunohisto- succumb to renal failure [8–10]. Basement membrane
isoform transitions therefore appear to be important forlogic studies carried out more than a decade ago on fetal
human kidney tissue strongly suggested that platelet- acquisition and/or maintenance of the highly differenti-
ated state achieved by glomerular endothelial cells andderived growth factor-B (PDGF-B) originating from im-
mature podocytes may engage its receptor, PDGFR, podocytes. How isoforms expressed early during glomer-
which is displayed on a variety of vascular and interstitial ulogenesis are removed from the GBM, and how iso-
cells (including mesangial progenitors), resulting in the forms found later in glomerular development are added,
recruitment of cells into developing glomeruli and estab- are not known.
lishment of the mesangium [2]. Functional evidence that The mesangial matrix bears certain similarities to the
this ligand/receptor signaling system is important for GBM but is nevertheless distinct in both structure and
mesangial formation and stabilization came from gene composition. Unlike the GBM (and most other basal
targeting studies in mice. When genes encoding either laminae), the mesangial matrix lacks defined areas of
PDGF-B or PDGFR are deleted, mice die perinatally compacted matrix and is organized into a looser mesh-
and renal glomeruli consist of greatly dilated capillary work. Although it contains the same family of matrix
loops with absent mesangia [3, 4]. More recently, immu- molecules as the GBM, the mesangium apparently does
nohistochemical labeling of embryonic rat kidneys with not undergo isoform transitioning as extensively, and
anti-Thy1.1 (mesangial cell marker in adult rats) and instead contains a profile of laminins and collagen IV
anti-RECA-1, anti-PECAM (CD31), and anti-Flk-1 (all commonly found in immature GBMs. Specifically, mes-
endothelial markers) showed that mesangial and glomer- angial matrices in most adult mammalian species contain
ular endothelial cells appear to be derived from a com- laminin-1 (and -2 in humans and mice but -4 in rats) and
mon, metanephric mesenchymal precursor pool [5]. As 1 (IV) and 2 (IV) collagen [11], and therefore are
these vascular primordia invade the glomerular vascular similar to GBMs found in immature glomeruli. Mature
cleft, they subsequently differentiate into mesangial and GBMs, on the other hand, include laminin-11 and 3,
endothelial cells, respectively, and adopt their unique 4, 5 (IV) collagen, as mentioned earlier.
phenotypes. Although these cells may indeed share a The paper by Hansen and Abrass [1] adds importantly
to our limited understanding of the mesangium for sev-
eral reasons. First, these investigators provide evidence
that cultured mesangial cells (but not cultured glomeru- 2003 by the International Society of Nephrology
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